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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM IMPOT'PAMMBI
OBIHIEOBPA3OBATEJIbHOU JUCHUIIJIMHBI «MATEMATHUKA)

1.1. MecTo auCHMIUVIMHBI B CTPYKType  mnpodeccuoHaJbHOI
o0pa3oBarteabHoil mporpammbl CIIO:

O6meoOpa3oBaTenpHas AUCHUILIMHA «MaTeMaTtukay SBISICTCS 00s3aTeIbHON
4acThi0  00IIe00pa30BaTeIbHOTO IIMKJIA O00pa3oBaTeIbHOM MporpaMMbl B
cootBercTBUM ¢ PI'OC 44.02.05 KoppekunoHHas Mnegarornka B HadaJlbHOM
o0pa3oBaHWU, YTBEPXKJICHHOTO IpHKa3zoM MwuHHUCTEepCTBa mpocBerieHus PP ot

14.09.2023 r. Ne 686

1.2. He.]'ll/l ! INIAHUPYEMBIC PE3YJIbTAaThl 0CBOCHUA TUCHUIIJIUHBI:

1.2.1. Heanb (ucuMMIAHBI

Conepxanue IPOTPAMMBI 00111600 pa3oBaTEIbHOM JHACIUTUIAHBI
«Maremarrka» HalpaBjI€HO Ha JOCTHKEHUE pEe3yJbTaTOB €€ M3Y4YeHHUs B
coorBercTBUM € TpeboBanusiMu PI'OC COO c yuerom mnpodeccHoHaIbHOM
HarnpasieHHoctr ®I'OC CIIO.

1.2.2. Ilnanmpyemble pe3yJbTaTbl OCBOCHHHA 001Ie00pa3oBaTeJIbHOM
aacUIINHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne JUCIUIUIMHA uMeeT npu hopmupoBanuu 1 pazsutuu OK.

IInanupyemMble pe3yjabTaThl 00yUYeHUS
O0mue KOMNEeTeHIUU by pesy y

Oo0uue JcuMIInHApHbIE
OK 0l. BoiOuparsB yacta Tpy10BOTO BOCIIUTAHHS: -BJIaJIETh METOJAMH J10Ka3aTeIbCTB, aJrOPUTMaMHU
crtocoOBI pelieHus- TOTOBHOCTh K TpPYyIy, OCO3HaHHMe[pelleHHs  3aja4y;, yMeHue  (OpPMYyJIUpOBaThH
Bagay [IEHHOCTH MacTepCTBA, TPYAOIIO0NE;  [ONpeAeTeHNsl, aKCHOMBI U TEOPEMbI, MPUMEHSThH
npodeccroHaNIbHON - TOTOBHOCTh K aKTHBHOM JICSTELHOCTU[MX, MPOBOAUTH JOKa3aTeJbHbIE pPACCYKACHHS B
nesITeIbHOCTH TEXHOJIOTHYECKOW  HW  COIMAJbHOH[XOJIE PEIICHHUS 3a/1aY;
MTPUMEHHUTEITBHO HAIPaBJICHHOCTH, CIIOCOOHOCTB YMETh OIEPHPOBATh MOHATHAMH: CTEIICHb YHCIIA,
Pa3TMIHBIM[IHUITUHPOBATH, IUTAHUPOBATh uprorapudm qHCcIa; yMeHHE BEITIOJTHSATH,
EEOHTCKCTEIM CAMOCTOSITEIFHO ~ BBITIONIHATH ~ TaKyHOBBIYHACICHHWE 3HAUYCHHH W mpeoOpa3oBaHUS
MesTeTbHOCTB; BEIp2KCHUI CO CTENEeHSAMH U JorapudMamu,
-  HHTEpeC K pasIuyHBIM cdepammpeodpa3oBaHUs JIPOOHO-paIOHATBHBIX
MpodecCHOHANbHON AesITeIbHOCTH, BBIPA)KCHHIA;
OBageHue YHHUBEPCAIBHBIMHU- YMETh OIIEpPUPOBATH ITOHSATHIMH: PallMOHAIbHbIE,
yueOHBIMH MO3HABATEILHBIMUUPPALIMOHAJIbHBIE, TI0Ka3aTeNbHble, CTENeHHBIE,
InecTBUAMU: iorapupmudeckue, TPUTOHOMETPUYECKHE
a) 6a30BbIe JOrMYECKHE ACHCTBHS: YpaBHEHHS U HEPABEHCTBA, UX CUCTEMB;
- CcaMOCTOSITeNBHO (OpMyITHpOBaTH Wl YMETh ONEPUPOBATH MOHATHAMHU: (PYHKIHS,
AKTYyaIH3HpPOBATh pobIeMy,HerpeprIBHAS dhyHKIHSA, TPOU3BOTHAS,
[paccMaTpuBaTh €€ BCECTOPOHHE; rmepBooOpasHasi, OTIpe/ICIICHHBIN WHTET P,
- YCTaHaBIINBATh CYIICCTBEHHBIAyMEHIE HAXOIWUTh IMPOU3BOJHBIC JIIEMEHTAPHBIX
MpPU3HAK WA OCHOBaHHS US| YHKIMA, HCHONB3ys CIPaBOYHBIC MAaTCpPHUAIIBI;
CpaBHEHUS, KIaccu(UKAIIH HlCCIIEeIOBAaTh B MPOCTEHIINX CITydasXx (GYHKIUU HA
0000IIICHUS; IMOHOTOHHOCTb,  HAXOJIUTh  HAWOOJBIIHE M|
- ompenenATh LENU  JIeSTENbHOCTH,[HAMMEHBINE  3HA4YCeHUs]  (QYHKIHMH;  CTPOUTH
3ajaBaTh MapamMeTpbl W KPUTEPUU UX[pa@UKH  MHOTOWIEHOB C  KCIHOJIb30BaHHUEM
ITOCTIKEHIS, ATmapaTta MaTeMaTHYECKOI'0 aHalN3a; IPUMEHSThH
- BBIABJIATH  3aKOHOMEPHOCTH  H[IPOU3BOJHYIO IPU PEIISHUH 3a]a4u Ha JBHKEHHE;
[pOTHBOpEYMs B paccMaTpHUBaeMBIX|pelliaTh MPAKTUKO-OPHEHTUPOBAHHbBIC 3a/1a4d Ha
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SIBIIEHUSAX;
- BHOCUTh KOPPCKTHBEI B JICATCILHOCTb,
OIICHUBATh COOTBETCTBHC PE3YJIbTATOB
[[C]ISIM, OIICHUBATh PUCKH IMOCICICTBHIA
eaTeILHOCTH;

pa3BUBaTh KPEATHBHOC MBIIUICHHUE
[PY PEUICHUH KU3HCHHBIX TPO0IeM

0) 6a3zoBBIC HACCIIEIOBATEIBCKHUE,

MENCTBHUS:
- BIafeTh  HaBBIKAMH  y4eOHO-
ICCIIEIOBATEIbCKOM M IPOEKTHOI

IMesTeTPHOCTH, HaBBIKAMH Pa3peIICHUs
po0iiem;

BBISIBIIATh TIPUYHHHO-CIICJICTBEHHBIC
CBA3M U aKTyaJU3upoBaTh 3a/ady,
BBIIBUTATh THIIOTE3y €€ PCIICHUs,
HAXOIUTh apryMEeHTHI hinbi
ITOKa3aTeNbCTBA CBOUX YTBEPIKICHHUH,
BamaBaTh IMapaMeTpel M KPHUTEPUH
[pCILICHIS;

- aHAJIM3HPOBATH MOJYYCHHBIE B XOJC
[ EE 3a1a9u pe3yIbTaTHL,
KPUTHICCKH OIICHUBATh Hx|
ITOCTOBEPHOCTb, MIPOTHO3UPOBATH
M3MCHCHUE B HOBBIX YCIIOBHSX;

yMETh TICPCHOCHTh 3HAHHUSA B
[M03HABATEIILHYID M IPAKTHYECKYIO
00JIaCTH KU3HEACITCIBHOCTH;

yMeTh HMHTCTPUPOBATh 3HAHUSA U3
[Pa3HBIX [IPEIMETHBIX 00JacTel;

- BBIIBUTAaTh HOBBIC HJCH, IpeAjaraTh
OpUTHHAIBHBIC TIOAXO0BI M PEIICHHS

1 CIIOCOOHOCTh WX WCIOJIh30BAaHUSA B
[M03HABATCIIHLHOM u CONMAIBHOMN
MpaKTHKE

HapOoNbIIME ¥ HAaUMEHbIIME 3HAYCHMA, Ha
HaX O JICHHE ITyTH, CKOPOCTH M YCKOPECHUS;

- YMETh ONEpPHPOBaTh MOHATHIMU: IOKa3aTesIbHas
(byHKIMS, cTeneHHas pyHKIus, JJorapudmMuueckas
(byHKIHS, TPUTOHOMETPUYECKHE (byHKIHH,
oOpaTHBIE (DYHKINHM; yMEHHE CTPOHUTH TI'pauKH
M3y4eHHBIX (DYHKLUH, UCTIOIB30BaTh rpaduKu NpH|
M3y4eHHH MPOLECCOB U  3aBHCHUMOCTEH, IIpH
PEIICHNY 3a1a4 U3 APYTUX y4eOHBIX NPEAMETOB H
Bajad U3 peaJbHO JKU3HU; BEIpaXkaTh HOPMyIaMH
BaBICHMOCTH MEXIY BEIUYHMHAMU;

COCTaBIIATh BBIPaKCHHUS, ypaBHEHUS,
HEpaBEHCTBA M UX CHUCTEMBI IO YCIOBHUIO 33/1a4H,
MccIe10BaTh MONMyYSHHOE PEIICHHE M OLICHUBAThH
[PaBaOIOI00HOCTh PE3YIIbTaTOB;

- YMETh ONEPHPOBATh MOHATHSIMHU: TOUKA, MpsMasi,
[IOCKOCTh, IPOCTPAaHCTBO, JABYTPaHHBIH Yroul,
CKpEIUBAIOLINECS] TPsIMbIe, MapaJUIEIbHOCTh H
[EePIICHAUKYSIPHOCTh NPSIMBIX W IUIOCKOCTEH,
YTOJ MEXIY MNPSAMBIMH, YroJl MEXAY HPSIMOU H
[UIOCKOCTBIO, ~ yrOJ ~ MEXIy  IUIOCKOCTSIMH,
[PACCTOSHHE OT TOYKH IO IUIOCKOCTH, PACCTOSHHUE
IMEIKITY TPSIMBIMH, paccrosiHHe MEKTY
[UIOCKOCTSIMH; ~ YMEHHE  HCIOJB30BaTh  IPH
peLIEHNH 3a/au HM3y4eHHbIE (AaKThl M TEOPEMB]
[UIAHUMETPUW; YMEHHE OLIEHMBAaTh  Pa3Mephl
0OBEKTOB OKPYKAIOILETO MHUPAa;

- YMETb OIIepUPOBATh MOHSATHSMH: MHOTOTPaHHHUK,
CeueHne MHOTOTpPaHHHKa, KyO, Mapajuiesenumne],
npusMma, nupamuga, ¢GUrypa ¥u  HOBEPXHOCTb
BpallleHus, [UJIMHID, KOHYC, map, cdepa, ceyeHus
(Urypsl BpallleHUs, IUIOCKOCTb, Kacarolascs
cepsl, LJIMHIPA, KOHYyca, TUIOIIA B
[OBEPXHOCTH IHPAaMHABI, NPU3MBL, KOHYycCa,
MUIAHApa, Iolomans chepsl, o0beM KyoOa,
MPSIMOYTOJIEHOTO  Mapaliesienunesa, MupaMu/Ibl,
NpU3MbI, IJIMHApA, KOHyca, WIapa; YMEHHUe
M300pakaTh MHOTOTPAHHMKM U TOBEPXHOCTH
BpalieHHs, MX CEYCHUS OT PYKH, C IOMOIIBIO

MEPTEXKHBIX ~ WHCTPYMEHTOB M 3JIEKTPOHHBIX
CPEICTB; yYMEHHE pAaCHO3HAaBaTh CHMMETPUIO B
[pOCTpaHCTBE; YMEHHE PACIIO3HABATH NIPABMIILHBIE
IMHOTOTPaHHHKU;

YMETh ONEpPHUPOBaTh HOHATHUSMH: JABHKEHHE B
MPOCTPaHCTBE, oJ00HbIE ¢burypst B
MPOCTPaHCTBE; UCIIOJIb30BAThH OTHOUICHHE

uToIaneil MOBEepXHOCTEH W OOBEMOB IMOJOOHBIX|
(buryp npu pereHuu 3aaad;

- yMeTB BBIYHUCJIATH FeOMeTpI/I‘IeCKI/Ie BCIINYUHBI
(mmuHA, yroj, IUIOMagh, O00BEM, IUIONIAb
OBEPXHOCTH), UCIOJIB3Ys U3y4EeHHbIE POPMYJIbI U
METOIBI;

- YMETh OIICPUPOBATH MOHATUSAMH: MPSIMOYTOJIbHAS
cricTeMa KOOPJIWHAT, KOOPAWHATHI TOYKH, BEKTOD,
[KOOPAWHATEI BEKTOpa, CKAILIPHOEC MPOHU3BEICHUE,
yTOJI MEXIy BEKTOpaMH, CyMMa BEKTOpOB,
MMPOU3BEJCHUE BEKTOpa HA YHCIO;, HAXOIUTh C|
[TOMOIIBI0 HM3YYCHHBIX (OPMYT KOOPIUHATHI
CepeMHBI OTPE3Ka, PACCTOSHHE MEKIY IBYMS
TOUYKaAMU;

-yMETh BBIOMPATh MOAXOIAIININ U3yUEHHBIH METO/
TSt penieHus 3a/1a4H, pacro3HaBaTh




IMaTCMaTHYCCKHUEC n  MarTCMaTHYCCKHC
IMOICIN B MMpUPOAHBIX n O6III€CTB€HHI>IX
MBJICHUAX, B HCKYCCTBC; YMCHHUC TIPUBOJAUTD
[MPUMEPLI MATEMATHYCCKUX OTKpBITI/Iﬁ pOCCHﬁCKOﬁ

1 MUPOBOM MAaTeMaTU4YECKOU HAYKU

(axTl

OK 02. Hcnomnb3oBaTh|
COBpeMEHHBIE CPEJICTBA
MouCKa, aHaiu3a U
MHTEPIIPETALIH
MHpOpPMAaINH, u
MHPOPMALNOHHBIE
TEXHOJIOTUH TUTS
BBITIOTHCH U 3a1a4
Mpo¢eCCHOHATBHOI

e TeTbHOCTH

CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO)
MecTa B TIOJIMKYJIBTYPHOM MUPE;

COBEPILCHCTBOBAHHUE S3BIKOBON U
UUTAaTEIBCKOW KYJBTYyphl KaK CpEICTBal

B3aMMOJCHCTBHS MEXKIYy JIIOOBMH H
O3HAHHS MUPA,;

- OCO3HaHWE ICHHOCTH  Hay4YHOH|
MICATCIIbHOCTH, TOTOBHOCTDH
OCYIIIECTBIISATD MPOCKTHYIO %1
MCCIIeIOBATEIBCKYIO JeSTEIbHOCTH,
MHIMBUIYAJILHO U B TPYIIIE.

OpnajcHue YHUBEPCATBHBIMH
y4eOHBIMH MO3HABATEJILHBIMU
elCTBUAMU:

B) paboTa ¢ uH(pOpMarHeii:

- BJIaJCTh HaBbIKaMH TNOJIyUCHUA

mHQOpMAaLMK M3 HMCTOYHUKOB pPa3HBIX|
TUIIOB, CaMOCTOSITENBHO OCYILECTBIIATH,
[OMCK, aHaJIN3, CHCTEMaTH3alHUI0 U
MHTEPIPETALUIO nHGopmanuu
[pa3IMYHBIX u thopm
[IPECTaBICHNUS;

CO3/1aBaThb TEKCTBl B Pa3IMYHBIX
(bopmarax Cc ydeToM Ha3HAa4YCHUS
mHGOpMaMK W IIETIeBOM ayIUTOPHH,
BbIOHpast ONTHMAJIBHYIO bopmy|
[IpeCTAaBICHUS M BU3YyaJIN3aIlUH;
OIICHUBATh JIOCTOBEPHOCTb,
IeruTUMHOCTh uHpopmanum, ee
COOTBETCTBHE IPABOBBIM U MOPAJIBHO-
PTHYECKUM HOpMaM;

BHUIOB

- HCTIONIb30BAaTh CpencTBal
mH(OpMaMOHHBIX u
KOMMYHUKAIIMOHHBIX ~ TEXHOJIOTMH B
[peLIeHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX u
OpraHU3aIMOHHBIX 3aga4y C|
coOuTtoIeHrEM TpeboBaHuii
PPrOHOMUKH, TEXHUKH O€30MacHOCTH,
UTHEHBI, pecypcocbepexenus,

[IPaBOBBIX W OTHYCCKHUX HOPM, HOPM
MHPOPMAaIMOHHOK 0€30MaCHOCTH;
- BIJIQJICTh HABBEIKAMH PACIIO3HABAHUS W

RAIINTEI nH(popManuy,
mH(OpManMoHHOM 6e3omacHocTH
ITMYHOCTH

B  obiacTh  LEHHOCTM  HAY4HOIOR YMETh OIEPHPOBAThH IOHATHIMU: IOKa3aTesIbHAs
[O3HAHUS: (byHKIMS, cTeneHHast pyHKIus, JJorapudmMuueckas
-chopMHPOBAaHHOCTH ~ MHPOBO33PEHHMSL,|(PYHKIIHS, TPUTOHOMETPUYECKHE (byHKIHH,
COOTBETCTBYIOIIETO COBPEMEHHOMY|0OpaTHBIC (DYHKINH;, yYMEHHE CTPOUTH TpaduKy
YPOBHIO pa3BUTHA HayKH U[M3yYeHHBIX (yHKIMH, HCIIOIB30BaTh rpaduKy mpy|
OOIIECTBEHHON NPAKTUKH, OCHOBAHHOTOM3YYEHUH IIPOLIECCOB M 3aBHCHMOCTEH, IIpH
Ha ZHaore KyJbTYp,[peIICHHHN 3a1a4 U3 JPYTHX YICOHBIX NPEIMETOB U

Baja4 U3 peanbHON KHU3HU; BBIPAXaTh GopMyIamy]
3aBHCHMOCTH MEKTy BEINYNHAMU;

yMETb OINEpUPOBaTh IMOHATUSIMH: TOXAECTBO,
TOXKIECTBEHHOE  IIpeoOpa3oBaHUe, YpaBHEHUE,
HEpaBEHCTBO, CUCTEMa YPAaBHEHHM U HEPaBEHCTB,
[PAaBHOCHJIBHOCTb ~ YPaBHCHHH, HEpPaBeHCTB 1
CHCTEM,  palMOHAJbHEIE, HppalnroHaJbHEIE,
MoKa3aTeJbHblE, CTENEHHBIE, JIorapuMHUYECKuUe,
TPUTOHOMETPUUYECKHE YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI; YMETh PElIaTh ypaBHEHHS, HCPAaBCHCTBA
M CHCTEMBI C IIOMOIIBIO Pa3MYHBIX IPHUEMOB;

pelaTh ypaBHEHHs, HEPaBEHCTBA M CHCTEMBI C
apamMeTpoM; TIPUMCHSTH ypaBHEHMU,
HEpaBEHCTBA, WX CHCTEMBl A  pELIeHUS

MaTeMaTHYeCKUX 33j1a4 M 3a/a4 M3 Pa3InYHBIX
o0J1acTeil HayKH U peasibHOM KU3HH;

yMETb CBOOOJHO OIEPHPOBATh IOHSATHSIMU:
INBIDKEHUE, Mapajie’bHbI MEPeHOC, CHUMMETpUs]
Ha IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT,
mpeoOpa3oBaHue TOHOOWSA, MOMOOHBIE (UTYPHI,
YMETb  paclio3HaBaTh paBHBIE M IOJOOHBIC
(Urypel, B TOM 4HCIEe B NpPUpPOJE, HCKYCCTBE,
APXUTEKTYPE; yMeTb UCIIONB30BaTh
reOMETPUYCCKUE OTHOLICHHS, HaXOJUTH)
FEOMETPUYCCKHE  BEJIWYMHBI  (IJIMHA,  Yrod,
[UI0IIalb, 00BEM) MPHU PEUICHUH 33434 U3 JPYTHX
[yueOHBIX TIPEIMETOB U U3 PEasIbHOM KUZHU




OK 03. [TmanupoBath n

[PCATH30BBIBATD
coOCcTBEeHHOE
Mpo)eCCHOHATBHOE U
ITMYHOCTHOE Pa3BUTHE,
peIMPHHIMATEIBCKY O
e TENbHOCTh B
MpoeCCHOHATBHOI
chepe, HCIOIB30BATH
BHaHUS M0 (PUHAHCOBOU
PaMOTHOCTH B

[PA3JIMIHBIX XKU3HCHHBIX
ICATyalludaX

B obnacti AyXOBHO-HPaBCTBEHHOTO
BOCIIUTaHUS:

-- c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O|
CO3HAHUS, STUUECKOTr0 IIOBEACHNUS;

- CIOCOOHOCTh OLIEHUBATh CUTYallUIO U
[PUHUMATh  OCO3HAHHbIE  pEIICHUs,
OpUEHTUPYSCH Ha MOpPAJIbHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;
OCO3HaHME JIMYHOTO  BKIaJaa
[OCTPOEHHE YCTOWIMBOTO Oy XyIIero;
OTBETCTBEHHOE OTHOILIEHHE K CBOMM
pomutesiM # (WIM) OPYTUM UICHAM
CEMbM, CO3JAHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO  IPUHATHA  LIEHHOCTEH
CEMENHON JKU3HU B COOTBETCTBUU C
TpaaunusaMu HapoaoB Poccuy;
OBnageHue YHHUBEpCaIbHBIMY
pEryIATUBHBIMU JCHCTBUSIMMU:

) caMOOpTaHN3AITHS:
CaMOCTOSITENIHO
[MO03HABATENBHYIO JESTENbHOCTD,
BBIABIATH  NPOOJEMBI, CTaBUTh U
(hopMyMpoBaTh COOCTBEHHBIC 3aa4H B
00pa30BaTeNbHON  AEATEIBHOCTH U
PKU3HEHHBIX CUTYallUsX;

B

OCYIICCTBJIATD

BO3MOXHOCTEH U IPEANIOYTEHUN;

- TaBaTh OLIEHKY HOBBIM CUTYallUsIM;
criocoOCTBOBaTh  (HOPMHUPOBAHHUIO M
MPOSIBICHUIO LIMPOKOH JSpYAWINH B
pa3sHBIX O0O0NACTSAX 3HAHWH, MOCTOSHHO)
MOBBIIIATH CBOM 00pa30BAaTENbHBIA U
KyJIbTypHBII ypPOBEHBD;

0) CAaMOKOHTPOJIb:

MCIIONIb30BaTh MPUEMBI pedIeKCUH s
OIICHKH CHTYaIluHl, BBIOOpa BEPHOTO
[PEeILICHMNS;

yMETh  OLEHHWBaThb  PUCKH WU
CBOEBPEMEHHO IIPUHUMATh PELICHUS IO
X CHIDKEHHMIO;

B) SMOIMOHAIBHBII WHTEJIEKT,
[peAIoaraomui chOpMHUPOBAHHOCTb:
BHYTpEHHEH MOTHBALIMHM, BKJIIOYAIOIIEH
CTpeMJICHHE K JIOCTIDKCHHIO ILIENH |
ycriexy, ONTHUMH3M, HHHUINATHBHOCTb,
YMEHHE IEeWCTBOBAThH, MCXOI U3 CBOMX
BO3MO>KHOCTEH;

- SMIIATHU, BKJIIOYAOIIEH CIIOCOOHOCTD
[MOHUMATh HMOIMOHAIBFHOE COCTOSHHE

VIPYTHX, YUYUTBIBATH €ro 1pu
OCYIIECTBIICHUHN KOMMYHUKaAIUu,
CITIOCOOHOCTH K COYYBCTBUIO Hu
COTICPCIKNBAHUIO,

- COLlMaJIbHbIX HaBBbIKOB, BKJIHOYAROIIHX]
CITOCOOHOCTE BBICTpanBaTh OTHOILICHU

C IpYrMMH  JIIOJbMH, 3a00THUTbHCA,
[POSIBIATE HWHTEPEC W pa3peraTh
KOH(ITUKTHI

- YMETh ONepHPOBATH ITOHATUSAMU: palliOHANIbHEIE,
MppalyoHabHEIE, IIOKa3aTelbHbIe, CTEICHHBIC,
imorapupmudeckue, TPUTOHOMETPUYECKHE
YPaBHEHHS ¥ HEPAaBEHCTBA, HX CUCTEMBI;

- YMETb OIIepUPOBATh MOHSATHSMH: MHOTOTPaHHUK,
CeyeHne MHOTOTpaHHMKa, KyO, Mapajuiesienumne],
mpu3Mma, THpamuna, ¢Gurypa ¥ HOBEPXHOCTb
BpallleHus, [UIMHIP, KOHYC, map, cdepa, ceyeHus
(Urypel  BpalleHUs, IUIOCKOCTb, Kacaromascs
cepsl, LJIMHIPA, KOHYyCa, IUIOIIA/H)
[OBEPXHOCTH IHPAaMHUABI, HPU3MEL, KOHYcCa,
MUIMHApa, IUlomans chepsl, o0beM  KyoOa,
[MPSIMOYTOJIBHOTO MapajuieienuIea, MUPaMHIbL,
MpU3MBI, LWIMHApPA, KOHyca, LIapa; YMEHHUE
M300pakaTh MHOTOTPaHHHKH M  TOBEPXHOCTH|
BpallleHHs, UX CEYEHUS OT PYKH, C ITOMOIIBIO
MEPTEXKHBIX ~ MHCTPYMEHTOB ¥ 3JICKTPOHHBIX|
CPE/ICTB; YMETb paclo3HaBaTh CHMMETPUIO B
[POCTPAHCTBE; yMETh PAcllO3HABaTh INPaBHILHbIC
IMHOTOTPaHHHKH;

- YMETb ONIEPUPOBATh NOHATHAMHE: IPSIMOYTOIbHAS
CHCTEMa KOOPAWHAT, KOOPAMUHATHI TOYKH, BEKTOD,
[KOOpIMHATEI BEKTOpa, CKAJSIPHOE MPOU3BEICHUE,
YTOJ  MEXIy BEKTOpaMH, CyMMa BEKTOPOB,
Npou3Be/IcHHE BEKTOpa Ha YHUCJIO0; HAXOAUTh C

- CaMOCTOSATENbHO COCTABJSTH IUIAH[IOMOINBIO HM3YYEHHBIX (OPMYJ KOOPAMHATHI
pelieHust ~ NpoOJeMbl € Yy4YETOM[CEPEOMHBI OTpE3Ka, pacCTOSHHE MEXIY ABYyMs
MMEIOIINXCS PECYpPCOB, COOCTBEHHBIX[TOUKAMHU




OK 04. DddexTuBHO
B3aMMOJICHICTBOBATh U
paboTaTh B KOJUICKTHBE
1 KOMaHJIC

CaMOCTOSTEIIBHOCTH
CaMOOIIPEIENEHUIO;
-OBJIaJICHHE HaBBIKAMU
ICCIIEIOBATEILCKOM,  IIPO
COLIMAJIbHOU JESATECIILHOCTY;

MHIMBHIyalIbHOI paboThI;
- [OpUHUMAaTh  LEIH

MHCHUI Y4aCTHUKOB

KOM6I/IHI/Ip0BaHHOFO B3auMO
B OCYHICCTBJIATH

[Pa3NIUYHBIX  CUTYaIUsX,
MHULIHATUBHBIM.

[PETyIATUBHBIMU JCHCTBUSIM
- TPUHAMATh MOTHBBI W
IPyrux moaen npu

[PC3YyJIbTATOB ACATCIBbHOCTH,

ITPyTHX JFO/IeH Ha OITHOKH;

ITOTOBHOCTH K caMOpa3BUTHIO,

Opiaenue YHHUBEPCATbHBIMY]
KOMMYHUKATHBHBIMH JICHCTBUSIMU:

0) coBMecCTHasI IeATEITHPHOCTb:

S IIOHUMATh 3 HCII0Ib30BaTh
perMyIIecTBa KOMaH/IHOH H

NesITEIbHOCTH,  OPraHU30BHIBAaTH U
KOOPAMHHPOBATh  JeiicTBUA MO  ee
TOCTHKEHHIO: COCTaBJIATh UIaH]
IneicTBU, paclpeaesaTh PO C yUeTOM
[pE3yNIBTaThl COBMECTHOM PabOTHI;

- KOOPAMHNPOBATH M BHITIOJIHATE PadoTYy|
B YCIIOBHSAX PEATbHOTO, BUPTYaJIBHOTO U
CTpaTernieckoe TIOBEJICHUE B
TBOPYECTBO M  BOOOpaKCHHE, OBITH)

OBnageHue YHHUBEpCaIbHBIMY]

') NpUHATHE Ce0s U IPYTUX JIIOACH:

- I[PpHU3HAaBaTb CBOC IIPpaBO U IPaBoO

- pa3BUBaTh CIIOCOOHOCTh TOHUMATH
MUp C IO3ULUU APYroro YeroBeKa

u

y4eOHO-
eKTHOH W

COBMECTHOM

obcyxnaTh

JICHCTBHS;
[MO3UTHUBHOE

IIPOABJIATH

u:

apryMEHTH]
aHan3e

[ABJICHUAX ;

- yMEThb OIEPUPOBATH TMOHATHAMU: CIy4alHbBIN
OMBIT W CIy4YailHOE COOBITHE, BEPOSTHOCTH
CITydaliHOrO  COOBITHS, YMETh  BBIYHCIATH
BEPOSTHOCTh C WCIIOJIb30BAaHHEM TpadUUeCcKuX|
IMETOJIOB; MPUMEHSITh (OPMYJIBI CIOXKEHUST WU
[VMHOKEHUSI ~ BEPOSATHOCTCH,  KOMOHWHATOPHEIC
(bakTel W (QOpPMYNBI NPH PCIICHUM 33jad;
OIICHMBATH BEPOSTHOCTH pPEATBHBIX COOBITHIA;
BHAKOMCTBO CO  CIyYalHBIMH  BEIMYWHAM,
[YMEHHE TIPUBOJUTH IIPUMEPHI MPOSBICHUS 3aKOHA
OOJBIIMX YHCEN B MPHPOTHBIX M OOMIECTBEHHBIX

- yMeTb CBOOOJHO OIIEPUPOBATH IOHSITHUSIMHU:
CTENeHb C  [eJbIM  IOKa3aTejaeM, KOPEHb
HaTypaJIbHOM CTENEeHH, CTENEHb C PallMOHAIBHBIM
[okaszaTejleM, CTENeHb C  JIeHCTBUTEIBHBIM
(BelecTBEHHBIM) ITOKa3aTeneM, Jorapupm 4ducia,
CHHYC, KOCHHYC M TAHI'€HC MPOHM3BOJILHOTO YHCIIA;
- yMeTb CBOOOJHO OIEPHUPOBATH IOHATHIMHU:
rpaduk GyHKIHAH, oOparHas ¢byHKIW,
oMnosunus  GyHKOni, auHEHHAs ~QyHKIUA,
EzBa;:[paquaa ¢GyHKIMA, cTerneHHas (QyHKOUSA C
[eTBIM  TOKa3aTelaeM,  TPUTOHOMETPHYECKHUE
(byHKIHH, oOpaTHbIE ~ TPUTOHOMETPHUECKHUE
(byHKIMM, TIOKa3aTelnbHas M JorapupMuuecKas
(bYHKIMH; yMEThb CTPOUTH Trpaduku (QYHKIHH,
BBHITIOJIHATH PeoOpa3oBaHus TpaduKoB (HYHKIHHI;
- YyMeThb HCIOJb30BaTh Tpaduku (QYyHKIMH Juis
M3y4eHUs] MPOLIECCOB W 3aBUCHMOCTEH TIpH
[PELIEHNH 3a/iau U3 IPYTUX Y4EOHBIX MPEIMETOB U
M3 peaJbHOM JKM3HM; BBIpAXaTh (QOpMyIaMy
BaBHCHMOCTH MEXK/Ty BEINYNHAMU;

- cBOOOJHO ONEpPHPOBATh IMOHATHAMH: YETHOCTD
(byHKIHH, MIEPUOTUIHOCTH ¢GyHKIIHN,
OTPaHNIEHHOCTh GbyHKINH, MOHOTOHHOCTH|
(byHKIMH, dKCTpeMyM (YHKIMH, HauOounbliee |
HavMeHbllIee 3HaueHHs1 QYHKIUH Ha TPOMEKYTKE;
[yMETb IPOBOINTD UCCIIEA0BaHNE (DyHKIUM;

- YMeThb WUCIIOJb30BaTh CBOMCTBA M TIpaduKH
(bYyHKUMIA ISl pellieHns] ypaBHEHHH, HEPABEHCTB U
Bajad ¢  mapamerpaMu;  u300paxkath  Ha
[KOOpAMHATHON IUIOCKOCTH MHOXECTBA PEIICHUH
YpaBHEHHI, HEPABEHCTB U MX CUCTEM

OK 05. OcyuiecTBisiTh
YCTHYIO M TIHCHMEHHYIO

[KOMMYHHUKAITHIO HA|
rOCyIapCTBEHHOM
[s13BIKE Poccuiickoi]
Denepaii ¢ y4eTom|
l0COOEHHOCTE
COLIMAJILHOI'O U

YIBTYPHOTO
I::OHTGKCTEI

1  TBOPUECTBO CBOETO
BO3/I€ICTBUE UCKYCCTBA;

1 MUPOBOIO HCKYCCTBa,
KyJIGTYPHBIX TPaTulid U

TBOPYCCTBA,

[Pa3HbIX BHJAaX HCKYCCTBa,
IIPOABJIATH KadyeCTBa

ITMYHOCTH,

B o6macTu 3CTETHIECKOTO BOCIIUTAHUSL:
- OCTETHYECKOE OTHOLICHHE K MHDY,
BKJIFOYasi CTETHKY ObITa, HAYYHOTO U]
TEXHMYIECKOTO  TBOPYECTBA,  CIIOPTA,
TpyZa U 0OLIECTBEHHBIX OTHOLICHHUIA;

- CIIOCOOHOCTH BOCITPUHUMATh
[pa3JIMYHbIC BUJbBI UCKYCCTBA, TpaauluU

HapOoJ0B, OWYIIAaTb 3SMOUOHUOHAIBHOC

- yOeXIEeHHOCTh B 3HAYMMOCTH s
ITTYHOCTH U OOIIEeCTBa OTEYECTBEHHOTO)

- TOTOBHOCTbL K CaMOBBIPAXKXCHUIO B

U JIpyrux

ITHUYCCKUX

HapOJHOTO

CTpEMIICHUE
TBOPUYECKOH

- YMETb ONEepHPOBATh MOHATHSIMU: TOUKa, MPsIMasi,
[UIOCKOCTh, IPOCTPAHCTBO, JABYTPAaHHBIH YTOJI,
CKpEIIMBAIONINECs] TPsIMbIEe, IapaJUIeIbHOCTh |
MepHEeHANKYISIPHOCTh TPAMBIX M IUIOCKOCTEH,
YTOJ MEXAY TNPSMBIMH, YTOJ MEXAy INpSIMOH |
[UIOCKOCTBIO,  yTrOJMl ~ MEXIy  IUIOCKOCTSIMH,
[paccTOSIHHE OT TOYKH O IUIOCKOCTH, PACCTOSHUE
MEX Ty MPSMBIMH, paccTosiHue MEXTY
TUIOCKOCTSIMH;

- yMeThb HCIIONB30BaTh NPH PpEIICHHH 3a1ad
M3ydeHHble (AaKTBI W TEOpPEeMbl IUTAHUMETPHH;
yMeHUe OLIEHUBATb pa3mepsl 00BEKTOB
OKpY>KaIOIIEero Mupa




Ograzenue YHUBEPCAIbHBIMH
KOMMYHHUKATUBHBIMH JACHCTBHAMU:

a) oOIICHNE:

OCYIIECTBIIATh KOMMYHHKAIMHA BO|
BCex chepax KU3HH;

VICTCKO-IOHOMICCKUX OpTaHU3alnuAgX;

- yMEHHe  B3aUMOJICHCTBOBATh  C
COIMATbHBIMU WHCTUTYTaMHU B
COOTBETCTBUU C UX QYHKIUIMU H
Ha3HAYCHHEM;

- TOTOBHOCTh K TYMaHUTapHOH H
BOJIOHTEPCKOMU AESITETbHOCTH;
[MATPUOTUUECKOTO BOCIIUTAHUSA:

- c(OPMHPOBAHHOCTh  POCCHICKOIM]
rpa>kJaHCKOM HUJIEHTUYHOCTH,
[aTpUOTU3MA, YBaXXEHUs] K CBOEMY)

HapoJy, UyBCTBAa OTBETCTBEHHOCTH|
rnepen PoauHol, ropaoctu 3a  cBOM

- pacrio3HaBathb HeBepOalbHbIe

cpencTea oOuIeHNS, MTOHUMATh

BHaUeHNe COIIMATBHBIX 3HAKOB,

[pacro3HaBaTh MIPEATOCHIIKH

KOH(IMKTHBIX CHTyallMd M CMSAT4arh,

KOH(ITUKTHI;

- Pa3BEPHYTO M JIOTUYHO W3/1araTh CBOIO)

TOYKY 3pPEHUS C  HCIIOJb30BaHHUEM

SI3BIKOBBIX CPEICTB
OK 06. IlposBnsaTs|- OCO3HaHME 00y4aomMMuCs- yMETh pelllaTh TEKCTOBBIC 3a/1a4M Pa3HBIX THIIOB
rpaskaaHCKO- [pOoCCHICKOM TPaXIAHCKOH|(B TOM 4YHCJIE HA IPOLEHTHI, JOJM W YacTH, Ha
MaTPHOTUYECKYIO MIEHTUYIHOCTH; InBrOKEHUE, paboTy, CTOMMOCTH TOBapoOB M YCIHYT,
[O3ULIUIO, - LieJICHANIPaBJICHHOE Pa3BUTHEHAIOTH, 337241 U3 00JIACTH YIIPaBICHUS JTUYHBIMHU
ITEeMOHCTPUPOBATh BHYTPEHHEH IO3UIMU JIMYHOCTH Hal  CEMEHHBIMM  (MHAHCAMH);  COCTaBISThH
0CO3HaHHOE IIOBEACHUE|OCHOBE JIyXOBHO-HPAaBCTBEHHBIX[BBIDAXKEHUSI, ypPaBHEHMs, HEpPaBEHCTBA M HUX
Ha OCHOBE[ICHHOCTEH  HapoJgoB  PoccuiicKoHjcHCTeMBI 10 YCJIOBHIO 3aJadd, HCCIEA0BATh
TPaANIMOHHBIX Deneparum, HCTOPHUYECKUX H[ITOJTyIEHHOE pemeHue " OLICHUBATh
oOIIIeueIoBeYecKrX HAMOHAJIBHO-KYJIBTYPHBIX — TPaAWIHA,IPaBIONOA00HOCTD PE3yIbTATOB;
[EHHOCTeH, B  TOM|QOPMHUpPOBAHHE CHCTEMbl 3HAYMMBIX| *yMETh ONEPHPOBATH MOHITHUSAMHU: OIpE/ICIICHHE,
HcIe c YYETOM|IIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK,[AKCHOMa,  TEOpeMa,  CIEACTBHE,  CBOWCTBO,
rapMOHU3ALMU AHTUKOPPYIILIMOHHOTO MHPOBO33PEHHUS,[IIPU3HAK, JI0Ka3aTeNbCTBO, PaBHOCHIIBHBIE
MEXHALMOHAJILHBIX  U[IPaBOCO3HAHUS, 9KOJIOTMYECKOU((DOPMYITHPOBKY; YMETh (hOPMYJIUPOBATH 0OPATHOE
MEXPETUTHO3HBIX KyJIbTYypBI, CIIOCOOHOCTH CTaBUTH LICJIU[M IIPOTHBOIIOJIOKHOE YTBEPKICHUE, NPHBOJIUTH
OTHOIICHHH, 1 CTPOUTDH KU3HEHHBIE TIIAHBI; NpUMeEpbl U KOHTPIPUMEPHI, UCIIOJIB30BaTh METO/
[PUMEHATh CTaHIAPTHIB YacTH rpakAaHCKOTO BOCIIUTAHUS:  [MaTeMaTHYeCcKOH WHITyKLINY; MPOBOAUTD
QHTUKOPPYIIIMOHHOTO |- OCO3HAaHWE CBOMX KOHCTUTYIMOHHBIX[TOKA3aTeNbHbIE pACCy)KACHUs IPH  pEIeHUY|
MOBEACHUS mpaB W 00sA3aHHOCTEH, yBa)KCHHWEBanad, OICHUBATH JIOTHYECKYIO IPAaBHIIBHOCTD

3aKOHa ¥ PaBOMOPSIKA; paccyXIeHui;

- TIPUHSTHE TPAIULMOHHBIX *yMETh CBOOOAHO OIEPHUPOBATH HOHITHSIMU:

HallMOHAJIbHBIX, 00II[eUeIIOBEYECKUX[TOCIIEI0BATENLHOCTB, apudmMeTHyecKas

TYMaHUCTHYECKUX W JIEMOKpPaTHYECKHX[Iporpeccus, reoMeTpuyecKas mporpeccus,

[ICHHOCTEH; (0ECKOHEUHO yObIBaromas reoMeTpuyecKas

- TOTOBHOCTh MPOTUBOCTOSTHIPOTPECCHSI; YMETh 3a]1aBaTh

1/1€0JIOTUH 9KCTPEMHU3MA,[IOCIIEIOBATEILHOCTH, B TOM YHCIIE C TOMOIIBIO|

Hal[MOHAJIN3MA, KceHO(hoOuH,|peKyppEeHTHBIX (HOPMYIT;

IMICKpUMUHAIIMM 1[I0  COLMAJbHBIM,- *yMeTb BHIOMpATh MOAXOISIIUA METOA JUIs

[PETTUTHO3HBIM, pacoBbIM,pellIeHHs]  3aJayd; [OHMMaHHe 3HAYMMOCTH

HallMOHAJIBLHBIM TIPU3HAKAM; MaTeMaTHKd B W3YYEHWH  NPUPOAHBIX ||

- TOTOBHOCTH BECTH COBMECTHYIOOOIIECTBEHHBIX IIPOIECCOB M SIBICHUH; YMETh

e TeIbHOCTh B MHTEpecax|pacrio3HaBaTh MPOSBICHAE 3aKOHOB MaTEMaTHKH B

rpa’KIaHCKOTO OOIIECTBA, Y4acTBOBATHHUCKYCCTBE,  yMEThb  IPUBOJWTH  IPHMEPHI

B caMOyIpaBJICHUN BMaTeMaTHYeCKUX  OTKPBITUH  poccuiickoil  H

00111e00pa30BaTENbHON OpraHM3alul HUMHUPOBOM MaTeMaTHYeCKON HAyKn

Kpaii, cBoro PonuHy, CBOH $3bIK H
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KyJIbTYypy, TpPONUIOE W  HACTOAIIee
MHOIOHAIIMOHAIBHOT0 Hapoa Poccuy;
LIEHHOCTHOE OTHOILICHHE K|
rOCy1apCTBEHHBIM CHMBOJIaM,|
ICTOPUYECKOMY u MIPUPOTHOMY
HacJlequl0, MaMATHUKAM, TpaJulMIM
HaponoB Poccun, noctimkenusm Poccun
B HayKe, HCKYCCTBE, cnopre,
TEXHOJIOTHSX M TPYAE;

- meitHass yOoexKIeHHOCTh, TOTOBHOCTB K|

cryxeHuro wu  3ammre  OtedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIh0y;
OCBOCHHBIE o0y4JaromumMucs
MEKITPEIMETHBIC TIOHSTHS u
VHHBEpCalbHBIC  y4YeOHBIC  JCHCTBUS
(perynsTUBHEIC, [03HaBaTEILHEIE,
KOMMYHHUKATHBHEIC);

- CIIOCOOHOCTH HMX HCIIOJL30BAHHUS B
[M03HABaTEJILHOM " COLIMAJIbHOM
MpaKTHKE, TOTOBHOCThH K
CAaMOCTOSITEIFHOMY IUIAHUPOBAHUIO |
OCYIIECTBIICHUIO y4eOHOH

LICATCIbHOCTH, OpraHu3alnin yqe6H0r0
COTpyAHUYCCTBA C€ HEAAroru4eCKuMun

pabOTHUKAaMH W  CBEPCTHHKAMH, K
yH4acTHIO B MIOCTPOCHUU
MHIVBULYIBHOU o0pa3oBaTenbHON
TpaeKTOpHUHY;

- OBJAJeHME HaBBIKAMH  y4eOHO-|
ICCIICIOBATE/ILCKOM,  IIPOGKTHOM U

COIMAIIbHOM JACATCIBbHOCTHU

OK 07. CoxeiicTBOBaTH,
COXpaHEHHIO
OKpY)KaloIe  Cpenbl,
pecypcocOepexeHutIo,
MPUMEHSATh 3HaHUSI 00
M3MEHEHUH  KJIMMarTa,
TP UHIUITBI
OEPEIKITHUBOTO
IPOU3BOJICTBA,
bdhekTuBHO
neiicTBOBaThH
Ipe3BBIYaiHBIX
CUTYaIHSIX

- He IPUHUMATD JCHCTBUS, IPHHOCSIITIEC
BpEIl OKpYIKaroIeH cpee;

yMeThb TIPOTHO3MPOBATH
HEOIArOTIPHSITHRIC HKOJIOTUICCKHUE
MOCIIEICTBHS MpeIIPUHIMAEMBIX
elCTBUH, IPEIOTBpAaILaTh UX;
paclimpuThb OIIBIT ACATCIIBHOCTH
DKOJIOTMUYECKOH HANPaBICHHOCTY;
paspabarbiBaTh  IJIaH  PEIIEHUS]
MpOOIEeMBI C  ydYeToM  aHauu3a
MMCHOIITUXCA MaTeprUaIbHbBIX 41
HEeMaTePHATBHBIX PECYPCOB;
OCYIIECTBIIAITh  IICNICHATIPABIICHHEIH]
MOVCK TIEPEHOCa CPEICTB M CHOCOOOB
IneiicTBUSA B MPO(ECCHOHATBHYIO CPELy;

- YyMeTh [EPEeHOCHTh 3HAHUS B
[03HABATENILHYI0 M MPAKTHYECKYIO|
00JIaCTH KU3HEACITCIBHOCTH;

- npeajiarath HOBBIE NIPOEKTHI,
OLICHUBATh HJACU C IIO3HMIIMUM HOBH3HBI,
OPHUTMHAJIBHOCTH, HpaKTI/I‘-IeCKOf/'I
BHAYNMOCTH,

- JdaBaTb OIICHKY HOBBIM CHUTYyallUsaM,

BHOCUTb KOPPEKTUBBI B ACATCIbHOCTD,
OLICHUBATbL COOTBCTCTBUEC PE3YJIbTATOB

YMEThb OIEPHUPOBATh IOHATUAMH: (DYHKITHS,
HETIpephIBHAS hyHKIHA, MIPOU3BOIHAS,
repBooOpa3Hasi, ONMpeeICHHBIN HHTETPall; YMETh
HAXOJUTH MIPOU3BOIHBIC AIIEMEHTAPHBIX (YHKIUH,
MCTIONB3Ysl CIIPaBOYHBIC MaTepPHUAIIbl; UCCIICAOBATh
B  TpocTeHmmX  cioydasx — (QYHKOUM  Ha
MOHOTOHHOCTD, HaXOoJUThb HanOOJIbIINE Hu
HavMeHbIIMe  3HayeHus:  (YHKIHA;  CTPOUTH
rpa¢uky  MHOTOYJICHOB C  HCIIOJb30BaHHUEM
arnapaTa MaTeMaTHYeCKOro aHaliu3a; MPUMEHSTh
[MPOM3BOAHYIO IIPH PELICHHUM 3a1a4 Ha JIBHM)KEHUE,
permaTh MPaKTUKO-OPHEHTHPOBAHHBIE 3ala4yd Ha
HAMOONBIINE W HAaUMEHBINUEC 3HAYCHHSA, HA
HAX0’KJICHHE TTyTH, CKOPOCTH H YCKOPEHUS;

- YMETh OIIEPHPOBATh MOHATHSIMH: IBHKCHHE B
MPOCTPaHCTBE, moto0HBIe ¢burypsr B
MPOCTPAHCTBE; HCTIOJTB30BaTh OTHOIIICHHE
[UIOIIa e TTOBEPXHOCTEH M 00BEMOB MOJIOOHBIX
(buryp npu pereHuu 3aaad;

- YMCTb BBIYUCIATH TI'COMETPHUUCCKHUEC BCIIUYNHBI
(mmuHA, yroj, IUIOMagh, O00BEM, IUIOIIAb
ITOBEPXHOCTH), UCIIOJIB3YS H3yUeHHBIE (POPMYITBI U
IMETOIbI

CJISAM
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2. CTPYKTYPA U COJIEP)KAHUE YUEBHOMN JUCLUILIUHBI

2.1. O0bem yueOHOM IMCHUIIMHBI M BUbI Y4eOHOIl padoThl

Buna yueOHoii padoThI

O0BeM B yacax

O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 202
B T.4. B ()OpMe NPAKTHYeCKOI NMOATOTOBKH 32
BT. U..

TEOpETHYECKOe 00yUueHne 140
MPAKTUYECKUE 3aAHATUSA 16
CamocrosiTesibHasi padoTa 30
KoncyabTanun 4
IIpome:xxyTouHasi arTecTanus (3K3aMeH) 12
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2.2 TeMmaTH4YeCKHUil IUVIAH U COAEPKaHHUE Y4eOHOM TUCHUIIMHBI «MaTeMaTHKa»

O0bem, akan. 4/ B KOMllIce(”)l"il}):HHﬁ,
TOM 4HCJIe B dopmuposan
Hanmenm:la]::\(; pasaeion Copep:xanue U (popMbI OPraHN3aLUU AeSITEJILHOCTH 00yYaOINXCS Ilpal((bTOPE)'-llv:EiKOﬁ HI0 KOTOPBIX
crnocodcTBYyeT
MOAT0TOBKH, aKa/. >JTeMEHT
1 NMPOrpaMMbl
1 2 3 4
Pa3nea 1. IloBTOpeHne Kypca MATEMATHKH OCHOBHOM IIKOJIbI 8/2 OK 01, OK
Tema 1.1. Cojaep:xanue y4e0HOT0 MaTepuaia 2 02, OK 03,
Yucna. YpaBHeHUs U Teopernueckoe ofyuenne OK 04, OK
HEpaBCHCTBA. BBenenue. JleiicTBUA HaJ TMONOXKUTEIbHBIMU M OTPUUATEIBHBIMU YHCIIAMH, C OOBIKHOBCHHBIMHM U 2 05, OK 06
JIeCATUYHBIMU ApoOsMu. JInHelHbIe, KBagpaTHbIC, JPOOHO-TMHEHHbIC YPaBHEHHS U HEpaBEHCTRA.
IIpakTHyeckue 3aHATHS -
Tema 1.2. Cojaep:xanue y4e0HOT0 MaTepuaia 31
DyHKIMY, €€ CBOMCTBA U Teopernueckoe o0yyeHune D)
rpaduk. [Tonsitve GyHKUMK: DIIeMEeHTapHbIe (PYHKIIMHU, CIIOCOObI e€ 3aanus, TpaduK 1 CBOMCTBA QYHKIIUH.
IIpakTHyeckue 3aHATHS 1
[IpaxkTryeckas pabora no reme « QyHKIHS U ee CBOWCTRA.»
Tema 1.3. Cojaep:xkanue y4e0HOT0 MaTepuaia 31
Pemrenue 3amad u3 xypca TeopeTnueckoe 00yyeHune 5
reOMETPUU OCHOBHOM O60011eHNe: TeOMeTpHUs Ha INIOCKOCTH.
WKOJIBL. BXO#HOH KOHTPOIb. | TIpakTHYecKHe 3aHSITHS 1
BBojHas KOHTpOJIbHAs paboTa.
Paznen 2. Ctenenu u kopHu. CTeneHHasi, NoKa3aTeJbHasi U Jorapupmuyeckas GyHKIUH 38/4
Tema 2.1. CBoiicTBa Cojaep:xanue y4e0HOT0 MaTepuaia 2
CTEIIEHH C PallMOHANBHBIM U | TeopeTnyeckoe o0yueHnue 5
JEACTBUTENbHBIM IToHATHE CTENEHHU C LIeJIbIM, PALIMOHAJILHBIM U ICHCTBUTEIbHBIM MIOKA3aTeJIeEM U €€ CBOMCTBA.
IIOKA3aTCIISIMMU. IIpakTHyeckue 3aHATHA - OK 01. OK
Tema 2.2 Coaep:xanue yue0HOr0 MaTepuaJia 9/1 02 OI& 03
Crenennas ¢pyHKIus, ee Teopernueckoe oGydenne OK 05 OK 67
cpoiicTsa. [IpeoOpasopanue | [lomaTwe KOpHA N-Oi CTENEHH U3 JACHCTBUTENBLHOro umciaa. CBOMCTBA KOPHSA N-O CTENEHH. ] ’
BBIPAKEHUH ¢ KOPHSAMU N-0i | Crenennble (yHKUUH, MX CBOWcTBAa U rpaduku. DyHKIUS BUAA KOPEHb N—ON CTENEHU M3 X, €&
CTCTICHHU. cBoiictBa u rpaduk. [IpeoOpazoBanye UppalMOHAIBHBIX BhIpaXKeHUH. O0001IIeHne CBOHCTB CTENECHH.
IIpakTnyeckue 3aHATHSA 1
KonrposnbHas pabora no teme «KopHu u creneHmy.
Tema 2.3. Copep:xanue yue0HOIr0 MaTepHuaJia 31
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Pemienue HppalfuOHAJIbHBIX

Teopernueckoe o0y4yeHune

YpaBHEHHH. HppanyoHanbHble ypaBHEHHS, PaBHOCHIBHOCTh HMPPAMOHAIBHBIX ypaBHEHHH. OCHOBHBIE METO]IbI 2
pelleHNs] HppallMOHATIbHBIX YPaBHEHHUH.
IIpakTHyeckue 3aHATHSA 1
O0o001IeH e TOHATHS 00 UPPALMOHAIBHBIX YPAaBHEHHSX.
Tema 2.4. Copep:xaHue yue0HOIr0 MaTepHuaJia 11/1
INoka3zarensHas Gpynkuus, ee | Teopernyeckoe o0ydeHne
cpoiictsa. [Tokazatenbhple | CreneHb ¢ NPOM3BOJIBHBIM JNEHCTBUTENBHBIM MOKa3areneM. [lokaszarenbHas QyHKIMUs, ee CBOMCTBA U
YPaBHEHHMS M HCPAaBCHCTBA. | rpa¢uk. 3HAKOMCTBO C MPHMEHEHHMEM I[OKazaTeJdbHOW (yHKIMU. Iloka3zaTeibHble YypaBHEHHUS. 10
Pemenue mpocrefimux noka3aTelbHBIX YPAaBHEHHM METOJOM ypaBHUBaHMS IOKa3aTeleill, BBEJCHUS
HOBOW TepeMEeHHOH, (yHKIHOHaNbHO-TpaduueckuM MeronoM. [lokasaresnbHbIE HEpaBEHCTBA.
Pelenne nmpocTeimx nmokasarenbHbIX HepaBeHCTB. O000IIeHHE TIOHATHSI O TOKa3aTeIbHOW (YHKIIMH.
IIpakTHyeckue 3aHATHS 1
KonrposnbHas padora no teme «IlokazarenbHast QyHKIMS.
Tema 2.5. Cojaep:xanue y4e0HOT0 MaTepuaia 4
Jlorapudm uncna. Cpoiictea | Teopernuyeckoe 0GydeHue
sorapu)mMos Jlorapupm umcna. OcHoBHoOe Jorapupmuueckoe ToxkaecTBo. CBoicTBa JorapudmMoB; IpaBuia 4
JOeHcTBUH ¢ jorapudmamu. Bermcnenume norapudmon. Ilepexonq K HOBOMY OCHOBaHHIO.
[TpeobpazoBanue JOrapu(HMHUIECKUX BEIPAKCHUH.
IIpakTHYecKue 3aHATHS -
Tema 2.6. Copep:xaHue y4eOHOT0 MaTepuaJia 9/1
Jlorapudmraeckas Teopernueckoe o0yyeHue
(ynkuus, ee CBOMCTBA. Jlorapupmudeckass ¢yHKIUA n ee cBoiicrBa. Onepanyuy NOTEHIMPOBAHMS M JIOTapU(PMHUPOBAHMUSL.
Jlorapupmueckue [TonsiTre norapuMUUECKOTO YpaBHEHUS: TPH OCHOBHBIX METO/A pEIICHHs JOTrapu(pMHUIECKUX ]
YPaBHCHHUA, HCPABCHCTBA. YpaBHEHWMIT; PYHKIHOHANBHO-Tpadudeckuii MeTo . Pemenne rorapuyMUIecKuX ypaBHEHUH METOIOM
MIOTEHUMPOBAHUS M BBEJEHUS HOBOH mepemeHHOW. Jlorapudmuueckne HepaBeHcTBa. O00O0IIEHHE
MOHATHS 0 JIorapupMUUecKo QyHKIHN.
IIpakTHyeckue 3aHATHS !
KonrposnbHas pabora o teme «Jlorapudmuueckas GyHKIHD.
Paznen 3. OcHoBbl TpUroHoMerTpuu. TpuronomMerpuyeckue pyHKIMHU. 34/3
Tewma 3.1 Coaep:xanue y4e0HOT0 MaTepuaia 3
Tpuronomerpuyeckue TeopeTnueckoe 00yyeHune
(GyHKIMM NPOU3BOILHOTO BBeneHue B TPUrOHOMETPUIO: 3aBUCUMOCTb MEXY CUHYCOM, KOCUHYCOM, TAHT€HCOM U KOTAHIE€HCOM
yIJ1a, 9UCI0BOr0 apryMEHTa. | OAHOTO W TOro e yria. Paguannas Mepa yrjia, MOBOPOT TOYKHM BOKPYr Hadajga KOOPJWHAT. 3 O;< 01, OK
OmnpeneneHne CWHyca, KOCHHYCa, TaHT€HCAa M KOTAHI'€HCAa. 3HAaKM CHHyca, KOCHHyCa, TaHTEHCa U O(I)< (’)A?KOOK365
KOTQHT€HCA 110 YETBEPTSIM. ’
IIpakTHYecKHe 3aHATHS -
Tema 3.2 Coaep:xanue y4e0HOT0 MaTepuaia 3
OcHOBHBIE TeopeTnueckoe 00yueHune 3
TPUTOHOMETPUYICCKHUEC Tpuronomerpudeckue ToxaecTBa. CHHYC, KOCHHYC, TAHTCHC M KOTAHTEHC YIJIOB 0 M — 0. Popmyisl
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TOK/IECTBA. npuseneHus. [IpeoOpa3zoBaHusi NPOCTEHUIINX TPUTOHOMETPHUYECKUX BBIPAKESHHH.
IIpakTHyeckue 3aHATHSA -
Tema 3.3. Cojaep:xanue y4e0HOr0 MaTepuasia 4/1
Tpuronomerpudeckue TeopeTnueckoe ooyuenue
(GyHKIMM, MX CBOHCTBA U CaoticTBa u rpaduk ¢pyHKIMH y = cos X. CBolicTBa u rpaduk ¢pyHKIMH y = sin X. CBoiicTBa 1 rpaduk 3
rpaduKH. GYHKIMA ¥ = tg X, Y = ctg X. CxaTHe U pacTshkeHue IrpaduKoB TPUTOHOMETPHUYECKHUX (DYHKIIHH.
IIpakTHyeckue 3aHATHSA 1
[TpeoOpa3oBaHue rpaMKOB TPUTOHOMETPUYECKUX (PYHKIIMH.
Tema 3.4. Copep:xaHue yue0HOIr0 MaTepHuaJia 2
OGpatHbie Teopernueckoe o0y4yeHune
TPUTOHOMETPUYECKHE OOpaTHbIe TpUroOHOMETpHYEeCKHe (PyHKIMU: apKCUHYC, apKKOCHHYC, apkTaHreHc. CBoiicTBa 1 rpaduku 2
yukuun. 00paTHBIX TPUTOHOMETPUYECKUX (PYHKIHUH.
IIpakTHYecKne 3aHATHS -
Tema 3.5. Cojaep:xanue y4e0HOT0 MaTepuaia 11/1
Tpuronomerpuyeckue Teopernueckoe o0yyeHune
YPaBHEHHMS M HEPAaBEHCTBA. | YpaBHeHHE BHJA COS X = b, sin X = b. 17. YpaBHeHnue Buna tg x = b (ctg x = b). Pemenne npocreitmmx
TPUTOHOMETPUUYECKUX YypaBHEHUU. YacTHblE cilydau pPELIEHUH NPOCTEHIIMX TPUTOHOMETPUYECKUX
ypaBHeHuid. OCHOBHBIE METOJbl PEUICHHS TPUTOHOMETPHYECKUX YpaBHEHUH; (YHKIHOHAIBHO- 10
rpaduyeckuii Meton. PemieHne TPUTOHOMETPHUYECKUX YpPaBHEHHH, CBOAAMIMXCSA K KBaJpaTHBIM M
pelIaeMbIX pa3ioKCeHHEM Ha MHOXKHTENH. PellieHne OgHOPOIHBIX TPUTOHOMETPHIECKUX YPaBHEHHH.
OOo0meHne MOHATHA O TPUTOHOMETPHYECKHX YpaBHEHMAX. [IpocTteiimine TpUTrOHOMETpHUYECKHE
HEpaBEHCTBA.
IIpakTHyeckue 3aHATHSA 1
KonrposnbHas padora no teme « Tpuronomerpudeckiue ypaBHEHHs M HEPaBEHCTBAY.
Tema 3.6. Copep:xanue yue0HOro MaTepHuaJia 11/1
[TpeobpazoBanue Teopernueckoe o0yyeHune
TPUTOHOMETPUYECKUX CuHyC CyMMBI M pa3HOCTH apryMeHTOB. KOCHHYC cyMMBI M pa3HOCTH apryMeHTOB. TaHI'€HC CyMMBI U
BBIPAKCHHUH. pasHocTH apryMmeHToB. @opmynsl nBoiHOrO yria. @opmynsl nmoHwkeHus creneHu. [IpeodpazoBanue
CyMM TpHUTrOHOMeTpuueckux (yHkumii B mpoumsBenenue. IIpeoOpazoBaHue NpOU3BEACHHUN 10
TPUTOHOMETpUYECCKUX (DYHKIMIA B CYMMBI. PelieHue 3a1ad Ha puMeHeHue GopMyJT: CHHYC, KOCHHYC,
TAaHI'€HC CYMMBI U Pa3HOCTU apryMEHTOB, }1BOI>'IHOF0 1 MOJIOBUHHOI'O apTyMEHTa.
Pemenne 3amau  Ha  npuMeHeHHe (QopMyn  mpeoOpazoBaHME CyMM M IIPOHM3BEACHUH
TPUTOHOMETPHUIECKHUX (PYHKIIHIL.
IIpakTHYecKHe 3aHATHS |
KonTponpHast pabota o Teme «IIpeobdpa3oBanne TPUTOHOMETPUIECKUX BRIPAKEHUNY.
Pasnen 4. [lpousBoanasi u nepoodpasHasi pynkuuu. OnpenesieHHbIH HHTErpaJl. 32/3
Tewma 4.1 ITonsiTue Coaep:xanue y4e0HOT0 MaTepuaia 6 OK 01, OK
MIPOM3BOTHOM. TeopeTnueckoe 00yueHue 03, OK 04,
DopMyITbl 1 TIpaBUiIa [Ipupamenne aprymeHTa, mpupamieHne (QyHKIUW; 3a1add, TPUBOJAMINE K IOHSTHIO MPOU3BOIHON; 6 OK 06, OK 07
nuddepeHnupoBaHus. onpeneNeHne  mpowm3BOAHON.  Dopmynsl  gauddepeHImpoBaHus:  MPOW3BOAHBIE  OCHOBHBIX

14




aneMeHTapHbIX QyHkumil. [IpaBuna nuddepeHmMpoBaHus; aNrOpuT™M OTHICKAHUS IMPOU3BOIAHOM.
Brruncnenue MpOU3BOJHBIX CyMMBI M Pa3sHOCTH. BrluncieHMe NpPOU3BOAHBIX MHPOU3BEACHUS H
yacTHOro. [Ipon3BoHAs CI0KHON QyHKIUH.

HpaKTn'{ecxne 3AaHATHHA

Tema 4.2 Copep:xaHue yue0HOI0 MaTepHuaJia 4
['eomeTpuueckuii u Teopernueckoe o0yueHue
Gbuzmyecknit cMbICT I'eomeTprueckuil 1 GU3NIESCKUN CMBICI IPOU3BOAHOM (QYHKIMU. YpaBHCHHE KacaTEILHOW K rpaduKy 4
[POU3BOJIHOM. ¢bynxuun y=f(x); anroputm cocrasineHus. Bropas npousBosaHas, e€ reoMeTpUYECKUH U (PU3HUECKUH
CMBICIL
IIpakTHYecKHe 3aHATHA -
Tema 4.3 Copep:xaHue yue0HOI0 MaTepHuaJia 2
ITonsarue o HenpepsiBHOCTH | TeopeTnyeckoe o0yueHne
¢yuxuuu. Meton ITonarue HenpepbIBHON (yHKIUM, CBOHCTBA HENPephIBHOH (yHKIMU. CBA3b MEXAY HENPEPHIBHOCTHIO 2
HMHTCPBAJIOB. )i I{M(b(bepeHuMpyeMOCTblo (byHKuI/H/I B TOUKE. AJITOPUTM pellieHHUs] HEPABEHCTB METOJIOM UHTEPBAJIOB.
IIpakTHYecKkHe 3aHATHA -
Tema 4.4 Cojaep:xkanue y4e0HOr0 MaTepuaia 2
HccnenoBanue ¢pynkuuii Ha | TeopeTHueckoe oGyueHne
MOHOTOHHOCTb Bospactanne u yObiBaHuE (byHKuI/H/I, COOTBETCTBUE BO3pacTaHusi U yObIBaHU (byHKuMI/I 3HaKy 2
9KCTPEMYMBI, IIOCTPOCHUE | IPOM3BOJHON. AJITOPHTM HCClIenOBaHUS (YHKOMHM M TOCTPOEHHS ee Tpaduka C I[TOMOIIBIO
rpaduKoB QyHKITHH. MIPOU3BOTHOM.
IIpakTHYecKue 3aHATHS -
Tema 4.5 Conepxxanue yueOHOro MaTepuajia 2/1
Haubonpuiee u HaumeHbliee | TeopeTndyeckoe o0ydeHne
3HAYCHMS (YHKIUH. Haxoxnenne HauOONbIIEro W HAaWMEHBIIEro 3HaueHWH (YHKIUH, IOCTpoeHHe TrpaduKoB C 1
HCIONB30BaHUEM allapara MaTeMaTHYECKOrO aHaju3a.
IIpakTHyeckue 3aHATHA |
O0o0uieHne MOHATHS 0 POU3BOAHOM. [IpakTueckas padboTa.
Tema 4.6 Coaep:xanue yue0HOro MaTepuaJia 31
Haxoxnenne ontumansHoro | Teoperuueckoe ooyueHnue
pe3ynbTara ¢ NOMOIIBIO [IpumeHneHne TPOM3BOAHOW K HCCIENOBaHMIO (YHKIMM HAa MOHOTOHHOCTH M 3KCTPEMYMBI; 2
NPOU3BOAHON B HaXO)KJCHHE HAMOOJIBIIETO ¥ HANMEHBIIETO 3HaYCHHS (D)YHKITHH.
NIPaKTUYECKHX 3aJa4ax. IIpakTHyeckue 3aHATHA |
KonrponbHas pabora o Teme «IIpon3BoHasy.
CamocrosiTenbHasi padoTa -
Tema 4.7 Copep:xanue yue0HOIr0 MaTepHuaJia 4
Ilepeoob6pasHas pynkimu. | Teopernueckoe o0yueHne
IpaBuiia Hax oK IEHUsI O3HakoOMJICHHME C TIOHATHEM IiepBooOpasHol Juisi QyHkumu y=f(x). Pemenue 3amau Ha CBs3b
MIEPBOOOPA3HBIX. MepBOOOPa3HOW M €€ MPOW3BOJHOW, BBEIUUCIICHHE IEPBOOOpa3sHON M MaHHOW (QyHKuuH. Tabmuia 4

dhopmyn U HaXOXICHUS MePBOOOpa3HbIX. M3ydueHne mpaBuiia BEIYUCICHHS IEPBOOOPA3HOH.

l'[palcTuqecmle 3aAaHATHHA
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Tema 4.8 Copep:xaHue yue0HOIr0 MaTepHuaJia 6
Wurerpan. [Inomans Teopernueckoe o0y4yeHune
KPUBOJIMHEHHOW Tpaneuun. | MHTerpajia, IOHATHE ONPEAEIEHHOIO HMHTErpaa. leomerpuueckuit ¥ (U3NYECKUH CMBICT
®opmyna HeroroHa — ONpENENIeHHOr0 HHTerpana. 3ajadd, NPHUBOASAIINE K MOHATHIO OIPEAENIeHHOrO HUHTErpana — o 6
Jletibnuua. BBIYKMCIICHUH IUIOIAMU KpuBOJMHeHHOW Tpanenun. Popmyna Heiotona — JleiiOnuna. IlpaBnia
OTBICKMBaHUS UHTerpana. Pemenue 3a1au Ha MpUMEHEHHE WHTErpaja JUisl BBIYMCICHHUS (PU3NUECKUX
BEJIMYMH U IJIoUaaeil.
IIpakTHyeckue 3aHATHSA -
Tema 4.9 Copep:xaHue yue0HOI0 MaTepHuaJia 31
ITepsoob6pasHas dyskimu 1 | Teopernueckoe o0yueHne 5
uHTerpail. Pemenue 3anad. | Bpiunciaenue nepBooOpasHoil. BeruncieHune nHTerpana.
IIpakTHyeckue 3aHATHS 1
KonTtponbHas pabora no teme «IlepBoobpa3Hasi U HHTErpa».
Pazgen S. IIpsiMble M IUIOCKOCTH B pocTpaHcTBe. KoopaMHATHI M BEKTOPHI B POCTPAHCTBE. 18/1
Tema 5.1. Cojaep:xkanue y4e0HOr0 MaTepuaia 4
OCHOBHBIE TIOHATHA Teopernueckoe o0y4yeHune
CTCPCOMCTPHH. [Ipenmer cTepeoMeTpuu, OCHOBHBIE MOHATHS (TOUYKa, MpsiMasi, TNIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIC
Pacnionoxenue npsaMeIX 1 aKCUOMBI cTepeoMeTpuH. B3anMHOE pacnono)keHue MpsSMbIX B IMPOCTPAHCTBE: IEpeceKarolluecs, 4
IIIOCKOCTEH. HmapajyIeNIbHble U CKPEIIUBAIOMIKMECS NpsAMBIE. YTOJI MEXAy HPsSMBIMH B NpocTpaHCTBE. OCHOBHEBIE
IIPOCTPAaHCTBEHHBIE (PUTYPHL.
IIpakTHYecKue 3aHATHS -
Tema 5.2. Conepxxanue yueOHOro MaTepuajia 2
MMapamnensHOCTh NpsAMBIX, | Teopernueckoe o0yueHue
HPAMOH M IJIOCKOCTH, [MapannensHble psMast U IIIOCKOCTH (OTpe/ieNieHne, NPU3HAaK, CBOMCTRA). 2
IIOCKOCTEH. [TapaurenbHble INIOCKOCTH (OIIpeeIeHNe, IPU3HAK, CBOWCTBA).
IIpakTHyeckue 3aHATHA - OK 01, OK
Tema 5.3. Copep:xanue yue0HOro MaTepuaJia 2 03, OK 04,
IepneHAUKyIAPHOCTD TeopeTndeckoe 00yIenne OK 07
HPSMBIX, IIPIMOH K [epnennukynspusie npsMele. [lapannensHble OpsMble, NEPHIEHANKYISIPHBIE K MIOCKOCTH. IIpu3Hak 2
IUIOCKOCTH, TJIOCKOCTEM. NEePIEHANKYIIPHOCTH NPSIMOH U MIOCKOCTH.
IIpakTHyeckue 3aHATHSA -
Tema 5.4. Coaep:xanue yue0HOr0 MaTepuaJia 2)
Ilepnenaukynsp u TeopeTnueckoe o0yyeHue
HaksoHHas. Teopema o Tpex | [leprneHAnKyasp W HakinoHHas. Teopema 0 Tpex NEPNEHIUKYISpax. YTON MEKAy OPIMOH U 2
NEPIEHINKYIIAPAX. IUIOCKOCTBIO, IBYTPAHHBIN Yroi. YTrod Mexy INIOCKOCTSIMU, NEPHEHIUKYIIIPHbIE INIOCKOCTH.
IIpakTnyeckue 3aHATHSA -
Tema 5.5. Coaep:xanue yue0HOro MaTepuaJia 4
KoopnunaTe! n BekTopsl B | TeopeTndeckoe 0GydeHune
IIPOCTPAHCTBE. JlexapTOBbI KOOPIUHATBI U BEKTOPHI B pocTpaHcTBe. ClI0KEHUE U BBIYUTaHUE BEKTOPOB, YMHOXKEHHE 4

BekTopa Ha umcio. CxamsgpHoe mpowmsBeneHHe BekTopoB. Koopmmaatel Bekropa. PaccrostHms B
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pocTpaHcTBe: opMyIia pacCTOSHHUS MEX/IY IBYMsI TOUKAMHU.

HpaKTn'{ecxne 3aAaHATHHA

Tema 5.6. Copep:xaHue yue0HOI0 MaTepHuaJia 2
IIpsiMble U MIOCKOCTU B Teopernueckoe o0y4yeHune
MPAKTUYCCKUX 3aJ1a9ax. ITapannensHOCT, HPSIMOM M INIOCKOCTH, MNAapajieNIbHOCTh IUIOCKOCTEH, MEepNeHANKYJISIPHOCTb 2
IUIOCKOCTEH; pellieHre NpaKTUKO-OpUEHTHPOBAHHbIX 3ajay.
IIpakTHyeckue 3aHATHSA -
Tema 5.7. Coaep:xanue y4e0HOr0 MaTepuaia 2/1
IIpsimble U MIIOCKOCTH, Teopernueckoe o0y4yeHune 1
KOOpJAUHATHI U BEKTOPBL B | IIpsAMBIe U IJIOCKOCTU B IIPOCTPaHCTBE. IIoHATHE O BEKTOPAX B IIPOCTPAHCTBE.
NPpOCTPAHCTBE IIpakTHYecKHne 3aHATHA 1
[Ipaxtryeckas pabora «IIpocreiimue 3a1a4u 0 BEKTOpax.»
Pazgen 6. MHOTOrpaHHUKH M TeJIa BPaLeHHSI. 26/3
Tema 6.1. Cojaep:xanue y4e0HOr0 MaTepuaia 5
Muororpannuky: npusma, | Teopernueckoe odyueHne
napajuienenunen, Kyo, MHOTrOIpaHHUKH U €T0 3JIEMEHTBI: BEPIINHBI, peOpa, TpaHu; MOHITHE O MPABUILHBIX MHOTOTPAaHHUKAX.
NIUpaMHJIa U UX CCUCHU. IIpusma (HakiOHHAdA, NpsMas, NpaBUibHasg) U e€ sneMeHTH. Ilapamnenenunexn u KyO; cBoiicTBa 5
IIPOTUBOIIOJIOKHBIX TpaHel U [uaroHanel napauienenunena. IlpsMoyronbHelil napaieienumnes U ero
cBoiictBa. [Tupamuza u e€ anemeHThl; yceueHHas nupamuia. Ceuenust Ky0a, NpU3Mbl M THPAMUJIBL.
IIpakTHyeckue 3aHATHS -
Tema 6.2. Cojaep:xanue y4e0HOT0 MaTepuaia 71
OO0beM 1 IIomaahb Teopernueckoe o0yyeHune
HOBEPXHOCTEH W3mepeHus: B reOMEeTpuH: MOHATHE O0beMa M IUIOMAJW TIOBEPXHOCTH MHOTOTPAHHUKOB; (DOPMYIIBI
MHOTI'OIPaHHHKOB. o0beMa M IUIOMAAM TOBEPXHOCTH Npu3Mbl. PopMynsl oObeMa M IUIOMIAJM  ITOBEPXHOCTH 6
mapaenenumnena 1 Kyba. @opmynsl o0beMa W IDIOMIAAN MOBEPXHOCTH MHPAMHUIBI M yCEUYCHHOU OK 01, OK
npaMupl. Pemenune 3a1a4 Mo BRIYHUCICHHIO 00beMa | TUIONIA I MOBEPXHOCTH MHOTOTPAHHHUKOB. 04,
IIpakTHyeckue 3aHATHA 1 OK 06, OK 07
KonrposnbHas pabora 1o teme « MHOTOrpaHHUKI.
CamocrosiTeJbHasi padoTa -
Tema 6.3. Coaep:xanue yue0HOro MaTepuaJia 5
Tena Bpamenus: nuauaAp, | Teoperuueckoe odyueHne
KOHYC, Iap ¥ UX c€4eHUsd. | L{unuHap, OCHOBHBIE CBOMCTBA MPsAMOro Kpyroporo mumHapa. KoHyc, ocHOBHBIE CBOICTBA MPSAMOrO
KPYroBOTO KOHyCa; IpeicTaBieHHe o0 yceu€HHOM KoHyce. CeueHMs Tesl BpaICHMS: MWIMHIpPA 5
(mapaiienabHO W TMEPIEHIUKYIIIPHO OCH) M KOHyca (TapayijiebHOEe OCHOBAHMIO M ITPOXOJIAIIEe Yepes
BepunHy). Illap u ero snemenTsl. Chepa, KacarenbHast INIOCKOCTH K cepe. CeueHuns mapa.
IIpakTnyeckue 3aHATHSA -
Tema 6.4. Copep:xanue yue0HOr0o MaTepHuaJia 9/2
Obwem u momans Teopernueckoe o0ydyeHune
IIOBEPXHOCTEH TEN ®opmysbl 00beMa M IUIOHIAM TIOBEPXHOCTEH: HWIMHIpPA, KOHyCa, yCEYEHHOro KoHyca. Pemenue 7

BpalllCHHUS.

3a[a4 M0 BBIYMCIICHUIO 00BhEMa M IUIOIIAAH MTOBEPXHOCTEH: IMIMH/IPA, KOHYyCa, YCEUEHHOTO KOHYCA.
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O0weM mapa u ero yacteil; miomaas cepsl. PemeHne 3a1au 1o BEIYUCICHUIO MJIOIIAIH TIOBEPXHOCTU
1 o0beMa Imapa, a TaKKe ero 3JCMEHTOB. PemicHue 3a7ad Mo BHIYUCICHHIO 00BbeMa U ILIOIIAIH
MOBEPXHOCTH TeJl BpaieHus. O6o6matonuit ypok. [loaBeieHne UToros.

IIpakTnyeckue 3aHATHSA

KonrponbHas padora no reme «Tena Bpamenus». O6o01eHre 0 MHOTOTpaHHUKAX M TeJlaX BPAIICHHS.
[IpakTuyeckas pabora.

CamocrosiTe1bHasi padoTa

IToaroroBka mpe3eHtanuii u pedeparoB mo temam: «Mcropus pasButus yuciay; « O000IIEeHHEe CBONUCTB (YyHKIHUIY; «BhINONHEHUE
pacueToB ¢ paJuKalaMd B pa3IMYHBIX 00dacTsax Hayk»; «Ucrtopus wm3oOperenus norapudma. Jlorapupmudeckas IHHEHKAY;
«Tpuronomerpudeckas (yHKIHS B 3KOHOMHUKE, MPUPOJC, MeIUIMHEeY; «McTopus pa3sBUTHs cTepeoMeTpum»; «BekTtopHoe 3amaHue
MPSIMBIX M TUIOCKOCTEH B MpocTpaHcTBe. [IprMeHeHne BEKTOPOB /il BHIYMCICHUN BEIWYMH YIJIOB U PacCTOsSHUIN»; «Pacmnosnoxxenue
IOPAMBIX U IUIOCKOCTEH B OKpPY)KaIOLIEeM MHpE: HPUPOJC, apXUTEKType, TeXHHUKe»; «[IpuMepsl Ten BpalleHHs W MHOTOT'PAaHHHKOB B
npupoze u OBITY (C pa3BepTKON KOHyca M MIIHHLPA)»; «IoHATHE 0 CHMMETPUH B MIPOCTPAHCTBE (LIEHTpaTbHAS, OCEBas, 3epPKaJIbHAS).
[Iprmepsr cumMmeTpuit B podeccnm». MoaenupoBaHie MPaBIWIBHBIX BBITYKIIBIX M HEBBITYKJIBIX MHOTOTPAaHHHUKOB. MojaeInpoBaHUe
TEJ BPALICHUS.

30

KoncyabTanus

IIpomexkyTouHas aTTecTanus (3K3aMeH)

12

Bcero:

202
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3. YCJI0OBUSA PEAJIMBALIUU ITPOTI'PAMMBI
OBIIEOBPA3OBATEJABHOM JUCIHUILIUHBI

3.1. Jlaa peanu3auvud NPOrpamMMbl JAUCHUIUVIMHBI JOJIKHBI ObITh
NpeaycCMOTPEeHbI CJeyIolHe cllelnalbHble OMeleHHs:
Peanuzanus mporpamMmbl JAMCHMIUIMHBL TpeOyeT Hamuyusi y4eOHOro kaOuHeTa
MaTE€MaTUKH C METOJUKON MPENoIaBaHMUsl.
O6opynoBanue yueOHOro KaOUHETa:
- MOCAJI0OYHBIE MECTA MO KOJUIECTBY 00YUaAIOIINXCS;
- pabouee MecTo mperoaaBaTes;
- KOMIUIEKT Y4€OHO-HAIJISIIHBIX TOCOOMIA;
- KOMIUJIEKT 3JIEKTPOHHBIX BUJIEOMATEPUAIIOB;
- 3aIaHUS 111 KOHTPOJIbHBIX PadoT;
- npo¢eCCUOHANBHO OPUEHTUPOBAHHBIC 3aaHUS;
- MaTepuaibl SK3aMeHa.
TexHuyeckue cpeacTBa 00yUeHUs:
- IEPCOHAJIBHBIA KOMIBIOTED C JIMIIEH3UOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM;
- POEKTOP C IKPAHOM.

3.2. UupopmanuoHHOEe 0oOecnieyeHHe peau3auu NporpaMmmMbl

NudpopmanuonHoe odecrnedeHue 00y4eHust
Jois npenoaaBaresei

1. Maremaruka. Kaura jmis nmpenojaBareneit: meroaudeckoe nmocooue mns HIIO,
CIIO / M.".bammakos. — M.: M3naTensckuii ieHTp «Akanemusi», 2018. — 224c.

2. bammvakoB M.U. MaremaTuka: y4eOHUK ISl CTY[A. YUPEKICHHUN cpen. mpod.
obpazoBanus. — M., 2018.

3. bammakoB M.M. Marematnka: ydeOHUK IJIsl CTYI. YUPEXKICHUN cpei. mpod.
obpazoBanus. — M., 2019.

1 cTyAeHTOB
1. bammakos M.M. Marematuka: yueOHUK JJIsI CTY/I. YUPEKICHUMN cpell. pod.

obpazoBanus. — M., 2018.
2. bammakoB M.U. MaremaTtuka: yueOHUK JUIsl CTYA. YUPSXKACHUHN cpel. npod.
obpazoBanus. — M., 2019.

JJonosiHUTE IbHBbIE HCTOYHUKH
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1. bagpun . . MATEMATUKA 2-e wu3n.,, nep. M pom. YueOHuK u
npaktukyMm uist CI1O.- M.:U3narensctBo FOpaiit, 2019.

2.  boromomoB H. B. T'EOMETPUS. VYuebnoe mocobme mus CIIO.-
M.:U3natensctBo FOpaiit, 2019.

3. boromonos H. B. IPAKTUYECKUE 3AHATUA [10 MATEMATUKE B 2
Y. YACTb 1 1l1-e wu3n., mep. M pgon. VYuebnoe mnocooue mis CIIO.-
M.:U3narensctBo FOpaiit, 2019.

4. boromonos H. B. IPAKTUYECKUE 3AHATUA [10 MATEMATUKE B 2
Y. YACTb 2 11-e w3m., mep. WM mom. VYuebnoe mnocodme s CIIO.-
M.:U3natensctBO FOpaiit, 2019.

5. boromonos H. B., Camoinenko II. . MATEMATUKA 5-e u3zn., nep. U
nomn. Yueonuk st CI10.- M.:U3natensctBo FOpaiit, 2019.

6. I'yceB B. A., KoxyxoB U. b., [Ipokopre A. A. TEOMETPUSA 2-e uzn.,
uctp. U non. Yue6noe nocodue mist CI1O.- M.:U3narensctBo FOpaiit, 2019.

7. Hopodeea A. B. MATEMATUKA 3-¢ uzn., nep. M nomn. YaeOHuK s
CIIO.- M.:U3parensctBo FOpaiit, 2019.

8. Marematuka : yue6. [locodue / JI.W. llunoa, A.E. IllunoB. — Mockaa :
NH®PA-M, 2019.
9. Marematuka : yueOnuk / A.A. lagasH. — 3-e wusn., ucnp. U mom. —

Mocksa : UTHOPA-M, 2019.

10. Maremaruka: ydyeOHOE TOCOOME /I YYAIIUXCS HAYaIbHBIX M CPEIHUX
poecCHOHANIBHBIX 00pa30BaTENbHBIX YUPEKACHUM [DNEKTpOHHBIN pecypc] /
Mocksa: Poccuiicknii rocy1apCTBEHHBI YHUBEPCUTET npaBocyaus, 2015.

11. IlaBmrouenko 0. B., Xaccan H. I1I. ; IToxg o6m. Pex. ITaBmouenko 1O. B.
MATEMATUKA 4-¢ uza., nep. U nmon. Yuebonuk u mpaktukym mist CIIO.-
M.:UznarensctBo FOpaiit, 2019.

12.  Ilox obm. Pen. TatapuukoBa O.B. MATEMATUKA. Yuebnux mis CIIO.-
M.:U3natensctBO FOpaiit, 2019.

13. Cenmpix U. 10., I'pebenmukoB 0. b., Illeenes A. 0. MATEMATUKA.
VYyeonuk u npaktukyM st CI1O.- M.:U3natensctBo FOpaiit, 2019.

14.  Credanosa H. JI., Cueryposa B. U., Kouypenko H. B., Xaputonosa O. B. ;
[Tox o6ur. Pen. Credanoroit H.JI. MATEMATUKA JIUIA TIEJAT OT'MYECKUX
CHELII/IAJII)HOCTEfI. VYuebnuk u npaktukym s CIIO.- M.:M3patenscTBO
FOpaiit, 2019.

[IpodeccronanbHbie 0a3bl JaHHBIX
pravo.gov.ru - OpunuansHbIi HHTEPHET-TIOPTAN TPABOBOK HH(POPMAIIH

www.edu.ru — @enepanbubiii noptan Poccuiickoe oopa3zoBanue
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4. KOHTPOJIb U OIIEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJILHOM JUCOUILJINHBI

KOHTpOJIb H OII€HKA PC3YJIbTAaTOB OCBOCHHU O6IH€O6p33OBaT€HLHOﬁ JUCITHUITIINHBI

pPacKpBIBAIOTCS  4epe3

JTVCIUIIIMHAPHBIC

pE3yJIbTaTHL,

HaIIpaBJICHHBIC  Ha

dbopmupoBaHre OOMMX M MPOPECCHOHATBLHBIX KOMIIETEHIIMA TO paszjaeiiaM H

TEMaM COZEpKaHus yueOHOr0 MaTepHaia.

Oo6masi/npodeccuoHanbHas
KOMIETEeHIUsl

Pa3zgen/Tema

Tun oneHoYHbIX
MepONPUSITUSA

OK 01. Beibupars crnoco0sl
pelieHHs 3a1a4
npodeCCHOHAILHON
JeSITEIBHOCTH MTPUMEHUTEIHHO
K pa3JIMYHbIM KOHTEKCTaM

P1,Temal.1,1.2,1.3

P 2, Temm 2.1, 2.2, 2.3, 2.4,
2.5,2.6

P 3, Temmr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temu 4.1, 4.2, 4.3, 44,
4.5,4.6,4.711-0/c,4.8,4.9

P 5, Temnr 5.1, 5.2, 5.3 I1-o/c,

TecTtupoBanue

YcTHbIM onpoc
MaremaTnyecKui JUKTaHT
NunuBunyanpHas
camocTosTelbHas paboTa
[IpeacraBnenue pe3yJbTaToOB
MPAaKTUYECKUX paboT

3amuTa TBOPUYECKUX padoT

54,5.5,5.6,5.7 3amura VH]IUBUIy aJTbHBIX
P 6, Temrr 6.1,6.2,6.3,6.4 MPOEKTOB
KonrponsHas pabora
Brimonnenne 3amanuil  Ha
JK3aMCHE
OK 02. Ucnonw3oBars | P 1, Tema1.1,1.2,1.3 TectupoBanue
COBpPEMEHHBIC cpeactBa | P 3, Temwr 3.1, 3.2, 3.3, 3.4, | YcrHbIi onpoc
MIOMCKa, aHajiu3a u |3.5,3.6 MaTteMaTH4eCKU JUKTAHT
uHTeprperauun uH@opmauuu, | P 6, Tems 6.1, 6.2, 6.3, 6.4 NunnBunyanpHas
u nH(pOPMaIMOHHbBIE camocTrosTelbHas paboTa
TEXHOJIOTHH JJIS BBIIOJIHCHHUS [IpeacraBnenue pe3yabTaToOB
3aja4 npodeccroHanbHOM MPAKTUYECKHUX padoT
JIeSITEeIIbHOCTH 3ammura TBOPYECKUX padOT
3amuTa WHIUBUAYATbHBIX
MIPOEKTOB
KonTponbnas pabota
BrimmonHenne 3amaHuii Ha
DK3aMCHE
OK 03. IlmammpoBare wu |P1,Temal.l, 1.2,1.3 TectupoBanue
peanu3oBbiBaTh  coOctBeHHoe | P 2, Temsr 2.1, 2.2, 2.3, 2.4, | VcrTHBIH ompoc
npodeccuoHaIbHOE u|25,2.6 MaremaTuyecKui JTUKTaHT
JIMIYHOCTHOE pazsutue, | P 3, Temnt 3.1, 3.2, 3.3, 3.4, | UuauBunyanbHas
PEANPUHUMATEIBCKYIO 3.5,3.6 camocTosiTelbHas paboTa
JIEeATEIbHOCTh B | P 4, Temn 4.1, 4.2, 4.3, 44, | Ilpencrapnenue pe3yibTaToB
npodeCCHOHATbHON chepe, |4.5,4.6,4.711-0/c,4.8,4.9 MPaKTUYECKUX padboT
HCHonb30BaTh  3HaHud 1o | P 6, Temnr 6.1, 6.2, 6.3, 6.4 3amuTa TBOPUYECKHUX padoT
(UMHAHCOBOW TpPaMOTHOCTH B 3ammTa WHIUBHUTY ATbHBIX
pa3IUYHBIX JKM3HCHHBIX MIPOEKTOB
CUTYaIUsAX KontponbHas padota
BrimonHenne 3amaHuili Ha
JK3aMCHE
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OK 04. O dexTuBHO
B3aUMO/ICHICTBOBATh u
paboTatb B KOJUJIEKTHBE U
KOMaH/Ie

P1,Temal.l,1.2,1.3

P 2, Temn 2.1, 2.2, 2.3, 2.4,
2.5,2.6

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
3.5,3.6

P 4, Temn 4.1, 4.2, 4.3, 4.4,
4.5,4.6,4.711-0/c,4.8,4.9

P 5, Temnr 5.1, 5.2, 5.3 II-o/c,
54,55,56,5.7

TectupoBanue

VYcrHblii onpoc
MaTteMaTH4eCKUM JUKTAHT
NunuBunyanpHas
camocTosTelbHas paboTa
[IpencraBnenue pe3yabTaToOB
NPAaKTUYECKUX paboT

3ammTa TBOPYECKUX pabOT
3amura WHIUBUAYTHHBIX
MIPOCKTOB

KonrponsHas pabora
BrimonHenne 3amaHuii Ha
JK3aMCHE

OK 05. Ocy1iecTBasaTh yCTHYIO
u [IMCbMEHHYIO
KOMMYHHKAIUIO Ha
rocy/1apCTBEHHOM SI3BIKE
Poccuiickoit  Denepanuu  C
y4ETOM ocoOeHHocTeN
COLIMATIBHOTO M KYJIBTYPHOIO
KOHTEKCTa

P1,Temal.1,1.2,1.3

P 3, Temsr 3.1, 3.2, 3.3, 3.4,
35,36

P 6, Tems1 6.1, 6.2, 6.3, 6.4

TectupoBanue

VYerHbli onpoc
MaremaTuueCKuil TUKTAHT
NunuBunyanbHas
camocrosTelbHas paboTa
[IpencraBnenue pe3yJbTaTOB
MPAKTUYECKHUX paboT

3amTa TBOPUECKUX padoT

3amuTa WHIUBUAYATbHBIX
MIPOCKTOB
KoHntposbpHas padota
Breimonnenue 3amaHmii | Ha
DK3aMCHE
OK 06. [MposiBasite | P 1, Tema 1.1, 1.2, 1.3 TectupoBanue
rpaxkaaHcko-narpuornueckyo | P 4, Temnr 4.1, 4.2, 4.3, 4.4, | YcrHblil onpoc
MO3UILIMI0,  JAeMOHCTpupoBaTh | 4.5,4.6,4.7 I1-0/c, 4.8, 4.9 MaTteMaTHYEeCKUH JUKTAHT
oco3HaHHoe moBeaeHue Ha | P 5, Tewmsr 5.1, 5.2, 5.3 [1-o/c, | MunuBuayansHas
OCHOBE TpaguimonHeix | 5.4,5.5,5.6,5.7 caMOCTOsITeNIbHas paboTa
0011IeYeIIOBEYECKHUX [IpeacraBnenue pe3ysbTaToOB
IIECHHOCTEH, B TOM 4HCIE C MPaKTUYECKUX padboT
Y4ETOM rapMOHM3ALIUN 3amuTa TBOPUYECKUX padoT
MEXKHAITHOHAIbHEIX i 3amuTa WH]IUBUTy aJTbHBIX
MEXPEJIUTUO3HBIX OTHOLIECHUH, MIPOEKTOB
MIPUMEHSATH CTaHJAPThHI Kontponbnas padota
AHTUKOPPYMIIMOHHOTO Brimonnenue 3amaHmii Ha
MTOBEJCHUS JK3aMCHE
OK 07. CogpetictBoBats | P 2, Temsr 2.1, 2.2, 2.3, 2.4, | TectupoBanue
COXpaHEHUIO OKpyaromen | 2.5,2.6 Y cTHBII onpoc
cpensl, pecypcocoepexxenuto, | P 4, Temsr 4.1, 4.2, 4.3, 4.4, | MareMaTU4ecKuii TUKTaHT
MIPUMEHSTh 3HAHUA 00 | 4.5,4.6,4.711-0/c,4.8,4.9 NunuBunyansHas
W3MEHECHUH knmumata, | P 5, Temsl 5.1, 5.2, 5.3 [1-o/c, | camocTosTenpHas paboTta
MPUHIIUIIBI oepexxmuBoro | 5.4,5.5,5.6,5.7 [IpencraBnenue pe3yJbTaTOB
IIPOU3BOJICTBA, s dextuBHo | P 6, Temsl 6.1, 6.2, 6.3, 6.4 MPAKTUYECKHUX padoT

JIEUCTBOBATh B YPE3BbIYAMHBIX
CUTYyalHsIX

3ammTa TBOPYECKUX padOT

3amuTa WHJIMBUIyaTbHBIX
MIPOEKTOB

KonrponsHas pabora
BrimonHenne 3amaHuii Ha
DK3aMCHE
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JUCT U3BMEHEHUMIA U JONMOJITHEHU, BHECEHHBIX
B PABOYYIO ITPOI'PAMMY

Ne HU3MCECHCHHA, JaTa BHCCCHHUA NU3MCHCHU A, Ne CTpaHHUIIbl C U©BMCHCHHUEM

BbLJIO CTAJIO

OcHoOBaHME:

HOIIHI/ICI) Jiia, YTBEPAUBIICTO U3MCHCHU A
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